Summary: Hepatocellular carcinoma (HCC) is usually visualized as high density area in early phase of an incremental dynamic computed tomography (ID-CT). Small HCC nodules less than 2cm in diameter are sometimes, however, showing no contrast enhancement. We examined 26 HCC nodules less than 2cm in diameter by ID-CT. All HCC nodules examined were originally detected by ultrasonography and diagnosed by fine needle biopsy in histology. We studied the sensitivity of ID-CT in detecting HCC nodules and a possible association between a presence or absence of contrast enhancement an the degree of cell differentiation of HCC nodules. Of the 26 HCC nodules, 22 (84.6%) were detected by ID-CT. Of the 22 detected nodules, 7 were depicted as high density area in early phase of ID-CT, and 5 were moderately differentiated HCC and the other 2 were poorly differentiated HCC in histology. Twelve nodules were low density area in early phase of ID-CT, and all of them were well-differentiated HCC. The other 3 nodules, which were isodense in early phase, were depicted as low density area in late phase, and 2 were well-differentiated HCC and other was moderately differentiated HCC. In this study, most of small and welldifferentiated HCC nodules less than 2 cm in diameter showed no contrast enhancement in early phase of ID-CT. Therefore, when ID-CT of intrahepatic nodules less than 2cm shows low density in early phase without contrast enhancement, well-differentiated HCC are most suspected, and further examinations such as magnetic resonance imaging and needle biopsy are needed.
Introduction
Last 10 years, small hepatocellular carcinoma (HCC) have frequently been detected due to advances in diagnostic imaging such as ultrasonography (US), incremental dynamic computed tomography (ID-CT) (Ohashi et al. 1993 ) and magnetic resonance imaging (Choi et al. 1993) . The characteristic findings of angiography and ID-CT of HCC are abundant tumor vessels (Breedis and Young, 1954; Kido et al. 1971 ) and high density area in arterial phase and tumor stain and low density area in portalvenous and equilibrium phase .
However, recent studies of small and well-differentiated HCCs have reported no hyper-vascularity or no tumor stain on angiograms (Sonoda et al. 1986) , and have found hypo-vascularity on USangiograms (Kudo and Tomita, 1992) . These reports present problems in the diagnosis of small HCC. 
Profiles of patients
Twenty-six hepatic nodules equal or less than 2cm in diameter of 26 patients with liver cirrhosis were studied (Table  1) . These nodules were originally detected by US and diagnosed by fine needle biopsy using a 21-gauge Majima needle (Top Co., Ltd. Tokyo, Japan) under a guidance of US (SSD 650, Aloka Co., Ltd. Tokyo, Japan). The tumor diameter was less than 10mm in 6 nodules, 11-15mm in 14 nodules, and 16-20mm in the other 6 nodules. A cell differentiation of HCC was classified as "well -differentiated HCC", "moderately differentiated HCC", or "poorly differentiated HCC" based on light microscopy of hematoxylin and eosin staining preparation of the fine needle biopsy specimens (Liver Cancer Study Group of Japan, 1992). The patients consisted of 17 males and 9 females aged 53-72 years (mean, 61.0 years). Hepatic B surface antigen (HBs-Ag) was positive in 4 patients and hepatitis C antibody (HCVAb) was positive in 22. One patient was positive for both HBs-Ag and HCV-Ab. One patient was negative for both. The serum alpha-fetoprotein concentration was equal or less than 20ng/ml in 17 patients, 20-80ng/ml in 8, and 635ng/ml in 1. Des-y-carboxy prothrombin was negative in 24 patients and positive in other 2.
Procedure of ID-CT
For CT scanning, the area of the upper abdomen including the entire liver was scanned using a Quantex-RX (Yokogawa Medical Co., Ltd., Tokyo, Japan) with a slice width of 10mm and a table transfer of 10mm for 2sec. All patients were examined by ID-CT after bolus infusion of 100ml of contrast medium (Iohexol 300). The contrast medium was infused at 2ml/sec, and scanning was initiated 20sec after infusion. Each slice was obtained over 2.2sec. Four consecutive slices during one breath was followed by a 10-second rest. This was repeated 3 or 4 times, and 12 to 16 slices were obtained. These ID-CT imagings were considered to be in early phase. Following scanning in the same manner was initiated 3 minutes after the initiation of infusion of the contrast medium, and the ID-CT imagings in late phase (equilibrium phase) were obtained.
Evaluation of ID-CT imagings
Before CT scanning, a size and location of HCC were confirmed by US. (54.6%) showed low density area in early phase of ID-CT. Of the 12 HCCs showing low density area, all these were welldifferentiated HCC. The other 3 nodules, which were iso density in early phase, were depicted as low density area in late phase, and 2 were well-differentiated HCC and the other was moderately differentiated HCC. The sensitivity of conventional CT in detecting small HCC has been reported 50 to 60% (Miyake, 1985) . In this study, 12 (66.7%) of 18 well-differentiated CC were detected as low density area in early phase of ID-CT', and 14 (77.8%) of them were detected as low density in early and late phase of ID-CT, respectively.
On the contrary, 7 of 8 nodules that were moderately or poorly differentiated HCC were detected as high density area in early phase of ID-CT. According to the studies (Sakamoto et al. 1991; Nakashima et al. 1995) concerning pathological features of welldifferentiated HCC, a vascular structure of tumor arteries is not well developed and the portal area inside a tumor remains in well-differentiated HCC.
As well-differentiated HCC changes cell characteristics in progress, an increase in the cell density and a decrease in number of the portal area causes a decrease in blood flow into a tumor nodule comparing with the surrounding liver tissue (Sakamoto et al. 1993) . These findings may reflect the reports of hypo-vascularity on angiograms (Sumida et al. 1986 ) and US-angiograms of small and well-differentiated HCC. Concerning the procedure of ID-CT in this study, the early phase might not be strictly an arterial phase but a mixture of arterial and portal phase. Mitsuzaki et al. (1996) reported a contrast-injection protocol and optimal timing for multiple-phase helical CT of the liver. They reported that peak enhancement of the aorta (arterial phase) and the liver (portal phase) was obtained at 36sec and 90sec for the 2ml/sec injection protocol of contrast medium. The early phase of ID-CT in this study was, however, proceeded in 20 to 90 sec for the 2ml/sec injection of contrast medium, and the late phase was 180 sec to 250 sec. Therefore, well-differentiated HCCs in this study could be depicted as low density area in early phase of ID-CT. Although the sensitivity for detecting small and well-differentiated HCC was not compare between ID-CT and helical CT, the latter is not necessarily superior to the former, and most well-differentiated HCCs are isodense or have low density rather than high density relative to surrounding liver tissue. Takayasu et al. (1994) also reported that the sensitivity of CT in detecting early HCC (welldifferentiated HCC) was 56%, and the diagnosis of those HCC could be considered if CT scan show a small lesion with an iso-low or low-low density enhancement pattern on early and late contrast-enhanced CT scans. The sensitivity of ID-CT in the current study in detecting o well-differentiated HCC is higher to those of Takayasu et al. (1994) . One of the reasons why the high sensitivity of this study achieved may be due to the confirmation of the location and size of HCC nodules by US before ID-CT examination. 
